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305-330 

ch^s^ai x\mm 919 someone 701= 902s 

[£JS°I S^SJIl KIM, BYUNG HUN 

[^eiMSs] 771216-1074412 

156-772 

[^^1 ahm^^ai m^ y =? M^2m ^som^ 10m 1105s 

[^31 KR 
[^gXI] 

[&S°1 ^fiJIl 

S^SJI] KO, YOUNG KOAN 

sieves] 730223-1009836 

I^SeiS] • 305-755 

chss^ai ch^§ si^ohum 125= 40 m 

i^m kr 
[£ja^^»] 

[AH^JH^l 2 

imx\) mm& 111422 °i ^§011 s\m mm, mm^ M6o&°\ ^mo\\ 21 

Olxlg (°l) 

l^igi^e] 20 3 29,000 si 

[^£h*S&J 16 3 16,000 SI 

[?^?!^§S] 0 2 OS! 

[£!AF§|^S1 19 W 717,000 SI 

762,000 SI 

4=^S] 381,000 Si 

[SVAHWJ 1. fiSf/H- SAHAH(£^)_m 
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^S)^ ZL^^^ CNT ^ #7] CNT 2]-*}-^ *HMS o)-§-^><^ o} 

^•xgofl trf^ig, 7]^^ ji^5L^ CNT €#^1 ^#^1 7^4^7)1- cf<#*V s]- 

^-§-7lS t}-g-, ^-71 SJ-^-^j ^-^-71^1 ^*Rr *l"g-7l« 7>^1 Cf^^ ^ 



[l«5L] 

£ la 
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Jl^S ^iL}k^a |f ^ o]i- oj-g-*). al-ol^^oi {Carbon Nanotube Film 

with High Surface Density and A Biochip Using the Same} 



5. 7> #6(| 7V = 4^7l7> ^#=1 CNT1- 6>nl^ ^0.5- 3#*r 

<^ -H^£ CNT «)-§--§: /fc*}^ 7fl^£o)cf. 

£ 2^ 7>s^-^7l7> CNT ^-p-ofl e>M^7ll- 7>^1 DNA# CNT-DNA 

£ 3^ 7Vs.4^7l7> CNT ^71 S 7^t> ^7l# 7>^1 

DNA* ^tW^i CNT-DNA ^ ^l^sf^L, o]s. o]-g-^><^ DNA ^)s|- ^ ^-§- q-E}- 

£ 4^ DNA7> ^tMS CNT !!-§- °J( phosphorous H XPS i«]H^ 

£ 5(a)^ DNAfr £tM?l7l ZL^£ CNT ^#<Hl tfl^r ^ °1 u] 5. ufE)-^ 

JL, £ 5(b)T7 CNT °f u l^ 1^7) 1- 7>^1 DNA# ^tH?! T ^sj- h>-§-a]^1 

(2)fe ^J±3°)*l o^o_ DNA1 . ^^gj. al-g-Al^l ^^o]t^. 
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£ 6(a)fe o\t&7}S. 7M€ CNT ^Hl 7> = ^-^ ^7]# 7>^1 DNA* ^ 
#J£3Sl DNA* €W #-§-*m ^ (b)*r #J2.3 0 1*1 oj:g_ DNA1 . ^ 



<7> ^- ^^^r 5)-^-^ 2|-g-7]7> Jl^S^ fJ-^q-t^-y.(carbon nanotube: 

CNT) ^ #7l CNT S^'H] ^o] ^^-^ «>ol^ a)^E^7> 5E^r 

<8> CNT^ ^l^^Hl t}i£o_5. ^fl*}^r ^ -g^^lSAi sfM-S] ^i7f 1} 

M-^ D ]^(nm=10^&^ in] Ei) ^o.S. ^ °§<%2] #^o]cf. C NT^ -<Hr*!: 7] 7)1^ ^ 

, ^71^ ^7ll« 0 ># JLJl#S] ^^nfl^) ^ ^ ^U)T^ 

<9> CNT^r 74 Jl^lj!]- 5)-^-*} <^^°1 ^cHufZL, aVExfl^ JE*^ 2.^- ^ ^ 

U|*l 7^;*fl ^ i^flSAi ^-g- £.°]5L, ^EL7}°] zj-^ #*}±x}sL*]°] -g-g-^o] 

^ EL A. 
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<io> #71 S^tb Jicf ^«8=^7fl -§-g-*>7l &<g^ CNT# #^-§r >M"8-*H £ 

Tfl ^>37l A}^-^cf. oj^Tfl CNTl-^r ^-^^1 ^(ends) ^ ^^(sidewal 1 )^ 

-C00H *hg-7l* 7HtH €4. S*«M 3-§-7l!- o]-g.*H 4°J=€" Ir^lr-i: 

<n> d q-6> 7 > aj-Sfaj 71^-ofl ^^fl CNTS] 2}-§-7)» -SH 3-8-7] 5. 3s ^ S.^] °1 

Si*!) (micro contact printing) 71^-g- <>l-g-*M s^ofl sfl€^-t!: iUKNan, X. et 
al., J. Colloid Interface Sci., 245: 311-8, 2002)^ ^*t7] : q ^(electrostatic method) 

# °l-g-*H CNT1- cf^^-^-S. JI^-a]^! tij77> ^r^CRouse, J.H. er a/., Nano Lett., 
3:59-62, 2003). #7Hr CNT^l ^£7} ^ZL ^^-^o] °J=S}t^ cj-^o] ojo.^, ^ 
*Rr ^3-^ al^SRr zflE^ tg-^ 3-8-^ ^ &t}^ ^l^^o] c^-g- 7>X]JL & 
4. It|.^ Afl^o. ^Eflo^ S ^ Jl^^ 7H^ol ^<5l A^-SlJl $JM. 

<12> lOuY ^ 7flS afl^S]^ o]^ ^-^7> ^, 1^ 7 fl^ 7l^o] oXj! ! o) ^ o. 

-n-^7> 0}^ ^oflAi ^5]7l nfl^-o^l, ^T-fl^l 7fl^£| &7J4 7flt ^ofl 5^ 

21^^ 95% o)^o] e}tji *>ji &cj-. 4sr A i, ^ ^ 3#^°fl A J-Ji3- 

-g- ^ 7]^# 7)^^ ^ -g-^-a- <2<^ 

<!3> CNT^ ^71^, tiVS^l) ^ f^AS <?>^^ o]-g-SH, tf}o}^^ 

* CNT^ ^7l^-*j-^c] ^sj-s. aV-g-^^ofl rfl*r ^^7} o)^-^^] ji oic} (Dai, H. 
eZ 1 a/., ACC. Chem. Res., 35:1035-44, 2002; Sot i ropoulou , S. et al., Anal. Bioanal. 
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Chem., 375:103-5, 2003; Erlanger, B.F. et aJ . , Nano Lett., 1:465-7, 2001; Azamian, B.R. 
et a I., JACS, 124:12664-5, 2002). 
<u> ^ ( - E|7KE. «>-§-o.S.^ tfl&^ol ofls., ^wl^Cavidin) - wH^-^l(biotin) 

^-g-i- # ^ ZL-g-7f5L 71^ iflofl CNT* <>l-g-*}^ 4"§-, ^7lsj- 

«j-^o] w o v^^. iEHfl^oVtilcl^ ^^h* ^^rSWStar, A. et al . , Nano Lett., 

3:459-63, 2003). 

<15> o_ S ^ CNT7> ^-^fe °}^r±r 3**8, iSIMl-^l #*fl , 

^ "fl-f Sol ^-§-°-3 #°1H ^ &7l afl^o] 

4. <M|3.£ ^-i-^ Ai^Efl^] ^^(-n-^), 4^h>°1 

<16> iL4 HB]-S.J1 #o] Hl-o]^.^^ 7fl^"5>7l ^«fl, DNA ^J3fr 7l#o|l tfl ^ ^ 

£ ^^7> olcf. DNA^l #*l*}7l Cf^tb eflo]^-^ 7]#l-o] 7fl#£] 

52^1, 3H^<i 7R1 0J^J15L <§##<3ol AV-g-s)^. ^cf. ^iL3°J DN A1- 

t DNA Jl^^M ^-g-ojj ^-oj| oi^ ^-iL^to] DNA s. ojxj^ xjjr ^^7l7> 

DNA ^sj- ^ ^IIS a>^<H^4. 

<17> DNA ^<L£- DNA Sf^l ^#s}7] JH*fH^ -&^s}- Stt 

^tMl ^ ^ ^ (background)^- ^ JL^^] a^^)e|7> ^^.s>cf. o]^ 

tb a^^Hl€ DNA ^ #^#(platform)# D J#7l ^*fl <3^7> #4" (Anal. 

Biochem., 266:23-30, 1999; Nuc. Acid. Res., 29(21): 107, 2001). 
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<is> *V^, CNT* ^^£<>HH -§-g-aRr ^H]7> f-^-5>ji o^cf. #^-3^ 

^, ^ DNA 3# (Anal. Bioanal. Chem., 375:103-5, 2003; Proc. 

Natl. Acad. Sci. USA, 100(9) : 4984-9, 2003; Anal. Bioanal. Chem., 375:287-93, 2003) 
ZL^o]cf. CNT# 71^3. tffKmulti layer HH^l ^#£-7} S^^M ^ #71*1 

^^o] DNA 2}- ^#£-7>7> <#-§- ^ ^ ^#^H1 tfl*!: 

°l^-s>^ 7].^- ii^^o]i4(Toriba, A. er a/., Biomed. Chromatography : BMC. , 

17:126-32, 2003; Raj, S.U. et al . , Anal. Chim.Acta, 484:1-14, 2003; Peggy, A.T. et al . , 
J. Microbio. Meth., 53:221-33, 2003), 3«Hr7fl ^7l^ ^-g- ^ oi^ 

CNTSf^ ^l^^fl^ ^A^ol d^- ^^1J7 oicf . 
<20> PNA(peptide nucleic acid: DNA -R-^HD* (single walled) CNT<i $}*| 

^ JL^fJl, DNA2> -#Ji3°-5. ^tJ-s-}^ 7$^r ^-^(Williams, K.A. et al., 

Nature, 420:761, 2001)2}- #7l J^*} <y -M -fr^Tf #31-2-^ ^# CNT <Hsfl°Hl -2^ 

5>JL, ^^Kguanidine oxidation) ^-i- -f-*fl DNA# ^#tr :£JI(Li , J. et a/., 

Nano Lett., 3:597-602 , 2003)7} &cf. °l^-I-8r m s. m}o)Sl^^\ ;*fl*r ^ J})^ ^ 

<2i> ;g)-B ; CNT* °l-g-*r -31 -g-^ uj-o]^*)- £#^(W0 03/016901 M)7\ <£&\x\ $1^)-. 7] 
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6 K] ^e)^ 7]^ = dna» #Hfls] dna ^ 7)^ 

71 ^*}-£Kr #^oj oijl, Stb wl-g-Sl °l-§-*H , * 



<23> olofl, £ ^^>#^r ^V^^l 7> 71^ ^Hl ^-g- ^}<^ CNT* ZL^SS. 

-2^^1^ 71-^4^ 7l7> ^#51 JIL^i^ CNT , ^"71 CNT DNA* ^ 

^M?l CNT-DNA^-g- ^lS^JI, £^3| ^-g-tb ^4, 3* ^#^1 l-^-S.^: A Jl7} ^ 

*1 #4^-4 o}~g-e] Q^JIZ} ^ ^^]7l7> nflo. 7j-*l ^ &l=Hr 3^§- 



[«V^ol ol^j7^> 7l#^ 3ZM1] 

<24> gigs] -E-^ #ofl ^^-ofl JL^S. J1^5\JL S^^l s}-^ ^-g- 

7l7> CNT ^-§- ^ #71 CNT ^# W>o]_^ Sl^E^7]- CNT-w>o1jO^ 

<25> -g- yvrgo^ cf^- -E-*^ CNT-«>^1^^* ol-g-§>o^ cpj:^ ti }o]0 E^E^] 
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<26> l^o} SE cfS. S.^^. #ofl ^tg-ofl ^Sfl ZL^£5. JL^£ CNT 

DNA7> -"MJ-iM CNT-DNA^ ^ #7l DNA ^ °l-§-*Rr ^^'AS DNA # 

^ ^ *)--§-] 

<27> ^>7l S^-fr ^^>7l ^^g. ( a ) ^ofl o}v) 7 } 7 } 7> = 4^ 

CNT *§^*Hr #31; (b) ^-71 CNT ^7}^%% *h§-*l^ #7) 

CNT 3H1 -^-7lo)-nl a-l- ^^§X\7)JL, ■#7} ^7)o\u]j^ 7> 51^-^3 7] 7> i=.#^ CNT* #-§-*l 

^ CNT1- ^#5Kr 13:711; ^ ( c ) #7l (b)^-^ll- ns) *}^}<^ CNT -^-7lo>ol ^oj n s] IE 

S^Tfl ^S.4^7171- JL^i CNT ^^Hir #« i^jRr 3* ^ 

SLsL a^ofl 7^4^ 7l7f JL^S. CNT ^l^^^S: 

<28> £ igh^ S&tb, A J"7l « 0 >^<H1 ^12:51 Jl, 7^4^71 7]- 9l^= ^ 

5. CNT ^#^r afl-g-^ch 

<29> -g. gc^ ^ CNT ^ ^Tg^ x^>g = 4^7)2}- ^*Kr ^"-g-7ll- 7>^] 

oljo el^el7> s^M ^^°fl 3* ^^.S. s}^ CNT-a> 

<30> ^-rg o. ^*V ) ( a ) K i£o]} o}v] 7 )7} ^#=1 7l*J-4 7>s4^7l7l- i^fr^l CNT# *]-g-^| 

7} #7) <H.^7l<2}- 7>S.4^7l ofnl J= ^.g. S^a} 7 1 ^ ^ofl CNT ^ 



30-10 



102^)051826 <M ^7}: 2004/2/6 

#31; (b) #71 CNT ##34 i=]o]-#3l 0.7)3^-^ tiV-g-A]^ ^-71 CNT ## $H -fMo}^ 
^^^l^lJl, #71 -a-7lo>^14 7>s^-^7l7> CNT« CNT* 3#*Kr #31; 

(c) -#71 (b)#3l» nsl #4*H CNT #4 -fMofn} #0} n i) jfl^SlTfl 3#*H ?}E.^7) 
7} -H^SLS} CNT ^-g-g- ^*Hr #31; ^ (d) #7) n^-4^7l7V -H^JE^ 

CNT ^"71 7> = 4^7l<4 ^^Hr ^-§-71^- o>^]7l ( <&tfl*|t=7l, ^7], B\^7) ^ ^ 

S^O-S. ^1*1 ^Ajoll 7 }7]^ 7M*l-fe #31* 

i^*Rr 3# ^£-3. <5>^ S.^} *>#7l, ^C-H§1^7K ^71, E]*7l ^ ^ 
€ S}-^ ^--g-717} ^#^1 JH^S. CNT ^#^1 ^lS^ 1 ^^- 

<31> ^ofl olc^Ai, ^4^71^ ^7}^ 0^71, <tc-H*l = 7l, ^#71, 

7) ^ ^€ 21-^-^ ^l-S-711- ^ofl 7>^1^ S^l"^ 

HN 2 -Ri-NH 2 , NN 2 -R 2 -SH, HN 2 -R 3-OH S^r HN 2 -R 4 -CH0^ ^ * ^ 

Rl, R 2 , R 3 ^ R 4 ^ ^^r^^^S- Ci- 20 # I^^tif, !:iE2}-#2K^ff- HLfe « 0 >^ -R-7l7j 

<32> -g. Et, ^-71 « 0 1-»H1 afla^al, a^ol] 0>^l7l, lK-11^71, ^7), 

7l ^ 1-5.31^ Ajin^ ^-§-71 7> i-frs}^ flfe -H^SL CNT ^-§-# ^1 

<33> ^-tgo. a c^. ) Aj-7] CNT S#oll ^#^1 ^#7l, ^^1^)^71, ^<i>7l , E^l ^ 

fe^S. -^^i 5)-^-^ ^l-g-7lSl- ^t^}^ ^-g-711- 7}^\ *H_0 &|^El7l- 

2]-*}-^ tj^ ^-ejS)-^-^ ^ofl o)^ J1^^<H flfe 53 # ^8-2-3. *m CNT-«>ol O.^^- ^ 
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<35> ^-^^r 2-th #7] *}o]SL e)^E]7> DNA<?] ^$°-S. CNT-DNA^ ^ %7] 

CNT-DNA^ -=r °l-g-*}^- 3J-g- ^ ^ DNA ^sj- uV-g-cq ;g^« 0 Vig-g- afl^cf. 



<36> £ ig^ofl <&°\*\, ^e]^, -R-e], -g-g-^^n, £ PDMSS. ^) 

*\ ^€ ^fl^°J 3# ^ ^ ^ZL, a^ofl of^ ^-g-7l7> ^#=1 71^-^ 71^4" °V 

<37> gagbQ flo^, 7>s4^7l2f ^*H=- 3)-^ ^-§-71^ HL^r 4^1*1 ^ o] 

<38> a. ^ofl olo^, «>ojo. e^Eife o>^ 7 ), ^71, £tfl*|T=7l , SE^r E] 

#7l# Jl^7]^ ( ^fe, oMt^, ^E]£, ^«Jj^, ^(DNA, RNA, PNA) , 3. 

<39> ^ofl #0^, Hfol^^-^^ «>ol^. E^E^ «H-*Mt+ 3 

£3 ^«-§r ^ ^ 5Ufe ^^T^ <cH^, JLi, ^Shi", 

<40> ^- ^-^oflAi A>-g-Sl^ 'CNT-«]-o1jO ^ • -g-O^ CNT ^#oll V\o]$L E)^E]7> 3^?$ SB^r 

l-Elsj-?}-^ o.s It^H S-g- ifs}^ 711^0.^., ji^i cnt ^i-M yfo]^. 3 ^ &\ 7} 
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<41> £ ^d]^ CNT» ^-8-7l(0>u]7l)7> 3.^$. JL*\) 7)^ #d\) ^-fr -f- 

°l-§-*H ^ CNT-wH^^* 7»W. 

<42> SEt!", CNT 7>H4^7l5l 7M°fl ^*fl ^»> 1 ?]7l 7> JL^£ CNT 

^-7] ^7lfif til-§-^ 7>S^7] 3^ ^^1*1^-711- 7^ W}o]^ 

<43> 7>=4^7] gc- o}v) 7 }<% Tj^Hr ^-g-711- 7>*1*1 ^ wH^. ^^E^» 

^A]7l7l #7) ?}^^7}7\ CNT ^#^r ^7l 7>=^^7l^ ^<5Kr sj-^ 

*1 ^-§-7l2f W>oj O. el^Ei7> 7}7)i ol^ ^-g-71^ Tj^J-^ 5j-*V^ *}-g-7l» ^oj 7} 

CNT €#^1 sK>2} SE^r #&)5]-*}-3 ^^zj ^ &t}. 

<44> afl^tfl, E)^7l# 7>^m el^^S ^^-7) ^S^^Sj- S|- 

^ 3|-g-7lSl- El^ ^-§-7)1- ^Alofl 7Mb 5|-^#€^r ^-g-^ CNT 7 fl^ ^-Sfl E] # 

^--§-711- CNT 3.^*1) ii#Al^l Cf^-, S-S *«fl ^"71 E]^7l# 7Hb *}°]SL El 

<45> JS. ^ofl 4H^ i Jl^S^j CNT ^# 2}-*]-3 ^7l7> ^sj-Tfl ^ti^H 

Jl^SS. w}ol_o el|^E|1- J*.*|-a] 7lb 33 °1 7}^}3l, CNT-DNA °1 -§-?!• ^^s)-^^ ^ 
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^ 3^ ^^ollA^ f-^o] ^X) o. ^ Hl7l] ^ olcf 

<47> JS-^, ^}7l ^Al^l^Ai^ w>o]o_ e)^E^ DNA^ ^H^i 7>s^7l, oV^I 

^jel , ^J}^, RNA> PNA) SrfjB], ^5] H>o]^. el^^l- CNT €#°fl 

<48> >gAlofl l: 7>S^ 7 ]7> CNT^ *fl2: 

<49> M. ^ofl^ A>-g-£)^ CNT^r ^*1 ^R^l , ^ ^ ^ ^l^fr ^ *H A >-§-*)" 

^tt CNT^ ^ ^/^^ <£ ^^^^l?]^ 

<50> 7>^4^7l7> CNT^ CNT* T^K^W %a>o] ^^--g-ojfl) .g-oflo] ig-Tj rdlH ?1H 

EW*1 24^1^1- s-o> ^rfl-Alfl c]~g- ; o.2/ffli €^5. <^3f^. J*:, n ^j^-g. ^Aj-ofl ^-7]- 90°Cofl 
*1 45^ ^ ^£-5^1-^4. 0.1/zm ^3 3. ^ £ 

S^t}. ^2:^ 7> = ^7l7> CNT* IE^r -fM-g-olH ^Al^l Cf-g- , 0 . ljffll 

<51> *}X\d\) 2: oj-^717} 7l^^ 
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<52> ^-^oflA^ ^3., -R-El, 1"^^, PDMS (polydimethylsiloxane) ^ 

7]^ ^-ofl of^^^^-Al^^^- S.^6\] 51^-5}c$ 0^711- 7]^a^oll ^#a]^ ^-§-s>Sgo.i+, 



<53> ^Alo^l 3: jtTgofl ^e.^-^7]7> JIL^JE CNT 

<54> ^Al<^l loflA-1 ^H]^ 7]-S4^7l7> CNT* 2<$*\ <^>^7]7> 

71^4 ti>-§-Al^ ^>7l 7>S.4^ 7 ]Sq- #7] o>o]7l ^-g- -f-*}^ 7]^ -tfofl CNT # 

(3E. la). 

<55> 7l^ofl oj-nl^ ^^-O.^ CNT^- o]^ o\v] ^--g-711- 7>^1 ^o^^ °- 

7l^#* «>-g-Al 71 Jl , 7>S^7l7> ^#51 CNT* ^-71 C)c]-a]7jl -8-7l5^#S} ^ ^ 

<>> n j7l4 ^r-g-Al^ o>njt= ^^-i- ^§>c^ CNT* 3f^}$m (3E-lb). 

<56> ZL £}-§- A^, ?}s^-£7}7\ i^fr^ CNT^ ^oj-^711 -R-7l2j-^-#^o) ^ «]--§- ^ tiV^ O. 

-H^JE CNT (s. lc). 

<57> ^ofl #0^, ^W^l ^7l5f^#^fe HN 2 -Rl-NH 2 ^ a^H* A>-g- 

*r 5^. Ci-20^1 SsJ-^sKrri:^-, l-Ss^sH^ff- HL^r y o V ^ 

^717)01^. 

<58> ^>7l 0>T3)c ^^--i- #^]e]-7l ^S><*|, Tl^^^l^L^l HAMDU ((9 

-(7-azabenzotr iazol-l-yl )-l,3-dimethyl-l,3-dimethyleneuronium hexaf luorphosphate) , DCC 
(1,3-dicyclohexylcarbodi imide) , HAPyU {0 
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-(7-azabenzotriazol-l-yl l:3,3-bis(tetramethylene)uronium hexafluor phosphate) , HATU 
(CK7-azabenzotr i azol - 1 — y 1 ) — 1 , 1 -3 ,3 — tet ramethy luroni um hexaf luor phosphate) , HBMDU (O 
-(benzotriazol-l-yl)-l,3-dimethyl-l,3-dimethyleneuronium hexaf luorphosphate ), HBTU {0 
-(benzotriazol-l-yl)-l,l,3,3-tetramethyluronium hexafluoro phosphate) wfl^^Cbase) 
3.^ DIEA (diisopropylethylamine), TMP (2,4,6-trimethylpyridine) , NMI (N 
-methyl imidazole) ^>-§-*>^ ?A°] w}^*)^}. 

<59> -g-nflS A>-g-§ Tj-fofli- tHI-^ EDC 

(l-ethyl-3-(3-dimethylamini-propyl ) arbodi imide hydrochlor ide)# A}-g-s}jl ( tHIt^M]^ 
NHS (yV-hydroxysuccinimide) , NHSS (N-hydroxysul fosuccinimide) A l~§-*l"tr 

<eo> a. ^A]c4]oflA^ ^#^^1^.^ HATU-fi- iLi^li^ DIEA« ^}-§- 

<6l> ^-7) 7^3^)^ -C00H ^-8-71^ -NH 2 ^|-g-7)7> oj-p)j= ^ ( _ C0 NH- ) ^^*}^r ^«"§- 

*}^, ^7] tiflo]^^ iL^;fe ?\^z\}7} o\tj}^ ^-g- nfl J^-g- ^ ^ olcs. 

- <62> AjA^] 4: ^Tgofl 0>^1 7 ]7> CNT 

<63> ^S^ 7 l7> CNT S^S] ^"71 7>s^-^7l^ «V-§-*}£r Sj-*^ 

^71, ^A> 7 1 -)<4 S.^ W >o]o. e]^^7> 7}xli flfe ^-g-71^ ^*Rr Sj-tEj^ ^-8-7l(6>n] 
71, ^r^V7) , Z)^r7), IL7] ^-)» ^AHl 7}*]^ 5W§-^ A>-§-^<^ 7l)|t ^ 5U^. 
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#7j 7fl^ofl 4 1 Sj-W^Sfe HN 2 -Ri-NH 2 , NN 2 -R 2 -SH, HN 2 -R 3 -OH, HN 2-R4-CHO -f- 

* ^ 544. <^7}*), Ri, R 2 , R 3 ^ R4^ d-20^1 i^sK^fr, Irisf 

<64> ^Aj^oflA^ 3^1^ *flStr 9}^^7}7} CNT €#^1 ?f=4^ 

7l<4 HN 2 -Ri-NH2^-S S^-b °|- T ?l7|l- ^A]^ g.^°\] ^> 1 ?]7l7> In 

CNT ^g## ^l}^*1-^cf. 

<65> ^X]d\] 5: 7>s_4^7l7> CNT €-g-°ll DNA1- Jl^*]r DNA ^ 

<66> s^^ll 7>^^-^7l7> 2n#^ CNT €#^1 DNA# st-^-^j^-S ^tH^ DNA ^-g- ^l^*}^ 

cf. ^*H1 3<^1^ *H*r€ 7>s^.^7l7> CNT DNA^I o>d]^7)^ CNT-DNA 

*Wr5*Cr (£L 2 ). ^HHH^r ^7} 7fs^ 7 li4 o^l^l^ o> D ]= ^-g- 
^ 7l§^^^ EDC* *r-§-*rSU, NHSl- ^-g^rSi^r. ^*r, 4^1 

<^H^Tr ^ V <EH1 0^1^711: 7>^1^ *}7) A|<g 1^ ^-e)^l^f#Eflo.B)^l- A}-g-<5>a} CNT-DNA^ 
*)^}%^. 

<67> 1 : 5'-TGT GCC ACC TAC AAG CTG TG-3' 

<68> CNT ^Ml DNA^I ^4 <^ s ^ DNA7]- 91^?} (phosphate group)!- ^-^^^1 $X 

^ ^-i: °l-g-s>°i ^(phosphorus) tfltr XPS (X-ray photoelectron spectroscope) ^^ 

Btt Sfolg^cl (x= 4). £ 30^ iL^l, XPS M-g-^Hl^ <>1°1 ^J#5l^c L ^ ) ol 

CNT a^^l DNA7]- 5a^~t- ^ ^xi^f. 
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<69> ^Ajofl 6: o}^7)7\ CNT ^f-ofl DNA1- JL^^V DNA ^ 

<?o> -gAHHHfe- 4°1H ^3}-^ S^^l ^> 1 ?l7l7> CNT DNA^ 

^7]!- CNT-DNA ^ll^>^cf (5L 3). 'lUH'Mfe <$7) ?}h^ 7 |^ oj-n}^ 

7]^ o>n]_EL ^<sH TH-e^lS-Ai EDC* a}^*}-^ , ^"t^l^l Ji^]^ NHS!- a> 

3=1- A]~g-^H CNT-DNA^ -fr 



<?i> ^Al^l 7: ^>s^7l7> CNT €#°fl DNA-1 JL^*b DNA °l-g-tr -g-^ 

<72> ^Al<^] 5<H1a^| ^y]*}- CNT-DNA ^(hybridization chamber) <£H] 

3XSSCC0.45M NaCl, 0.045M sodium citrate), 0.3% SDS(sodium dodecyl sulfated} sjTfl 

# -f-^7} 40^7> S) 7\) ^7l>H -g-<^ ^Ji^o] -i-^JI^t#E^^ c 

7l^<g^ ^<H] FITC(fluorescein i sothiocyanate)7> e>7l *\<& 21- A}-g-5}-^T}. 

<73> 2: 5'- CAC AGC TTG TAG GTG GCA CA-3' 

<74> J= ^-S]ZL^t#efl^.^= 7\^9\ til^-o]^ ^7^*>7) ^r°3, o] -g-ofl^- 100°C<>llAi 

2-g-?J 3-, 12000rpm^S. 2^ It ^ -g-^^^r . ^s|-g- o}o\]*] Qojto] 

^7] 3)^ 7}2\ 3XSSCC0.45M NaCl, 0.045M sodium 

citrate)* 30(d'4 "49X^. ^r^# ^jL 55°C f^il 10*}?} ^l^V S^. 
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<75> 10 a] # ^4 ^-^oflAl 444 2XSSC -§-<^Hl 2^- #e 

0.1XSSC(0.015M NaCl, 0.0015M sodium citrate) ^ 0.1% SDS -g-^°fl 5^- ^ ^, 

0.1XSSC<H1 5-g- ^ #71- ^&4- DNA 4 44 -§-^ *fl444 444, ^ ^ 

£44 o>ofl ^ji 600rpmA5. 5-g- 4 ^4£44$i4. 

<76> ^^Sj- ti>-§-^ 41 24 #S^Jl^#Efl^El£L ^<H1 Eflol^-^^C^ ol^ F ITC* 4-8"44 

3#4^4. 444^ ^4efl4 5000(ScanArray 5000 Packard Bioscience, 

BioChip Tecnologies LLC) 4^4^4 €H4314 4433.444 £4 

(QuantArray Microarray Analysis Software)-!: 4 -§-44 'S&Cr (-£- 5). 
<77> £ 5(a)^r DNA1- ^444 #4 JL^S. CNT €-5-4 444* 444^., £ 5(b) 

44 (1)£- #4 CNT €# 4"4 44^ ^711- 7>4 DNA# ^44 ^ -tfli44 DNA«- 
4- ^^13 3-f4 3^444, (2)^ ^J±444 ^ DNAir «>-§- 44 T^o. 

4 ^#^41" 44\H 444. CNT €-§"4 ^4 #4 ^-^4 4-l±34 <344 

1* 44 #el^#Efl^=l- 4-g-44 ^-fofl^ ^44 A^^-Jl 4e>4^ 

4-§- 44* ^ 4534(£ 5(b)4(D). ^14, ^-e]ZL^rr#eflo.El£L7}- ZL434 oi^] ^ CNT 
^ 5(a))4 CNT ^#4 41^4 ^^ttM-^^I #j£44*l ^-o. o4 7 )*\<£-jr 
7>4 ^^JL^f#eflo.El=# ^444 ^-f (51 5 (b)4 (2))41fe 44 ^#4 444*1 

# ^ 5a$4. 4 ^4^4 4-^44 4-g-4 44 ^444 44* ^ 9X91^. 

<78> ^44 8: 444^ 444 CNT 4^4 DNA1- -H44 DNA 4-8: 4-g-^" ^4 4:-§- ^4 
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<79> ^X\d\) Q6\}^\ CNT-DNA °]-g-3M ^ A H1 74 %-<Q*± «>-§--§: ^*3^ 

4 (£. 6). £ 6<*1M ( a )^ ^Jt^^l DNA* ^-f^ ^ ^I^sMjl, (b)fe 

^ DNA-& ^-r-^ ^ ^^^ji).c»14. £6 ofl M-Ej-Vf w}<4 ^-o], -tfj±;*H*l # 



Ml 

^#=1 CNT* °}V)IL ^-jr !§-n »l^SL3- <£°]x}jL ^o|] ^%7}7\ t 

Jl^SS) CNT ^ ^-7] CNT S^^l w>o]o_ B^^jEil- 5}-*]-^ S^r 

<81> -g- ^-^ofl ttj-s.^, 7fs.4^7]7> CNT SE^ %7] ^4^7|# S\-^ 

3 *t-%-7}£. 7fl^*V CNT t}<£^ *}°}SL el^Bi* s^i-^ £^M?1 

CNT-wH-2.^ ^o] yj-^-sl-cf. BE*h CNT s)-^ ^-8-7l7> ^-^-5>J1 ZL^Tfl 

^7fl*>^ CNT -H^-ES. ^«a^>7fl H>ol^. e^e^* ^-^-Al^l CNT-w>^l^-^^ 

<82> ^-^), nf^. CNT-DNA ^-g- <>}-%-& DNA ^ ^) ^1 

JL« ^fl- 5 ?- ^4* ^ °1 si *V CNT-DNA ^ 7fli§-&*l (geno typing ) , # 

< S'^ 0 1 ^^(mutation detection), ^1 ^(pathogen identification) tt-§-*]-4. 
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l] 

(a) S.^<H| o\i&7}7} 7l^3j- 7] 71- CNT» ^ #7l o>nl7l 

<4 #7l 7fs^i 7 | ^ 0 > D )= ^-^h 7]^ s^ofl cnt *§#*Rr ^1; 

(b) #7] CNT ^4 ^C>nl^l -S-7l5HS-## SH^H #7l CNT ^1 -fM 
<§#Al7lJI, #7l -fM 7]- = 4^7l7> CNT1- ^-g-^ CNT* 3#*Kr #31 1 £ 

(c) #71 (b)#3l-l- n^j SH^oJ CNT %A -B-7lo>^l %o) n S) JELjLSjTfl ^ 
4^7l7> JL^S. CNT ^g-g-* ^#*Kr #31. 

2i 

cfTlli i^>^ ^8-2.3. S^l 0>n]7l, 1H1*1 = 71, ^#71, ^ ^ 

71 ^ t^?!As a]^^ 3-^3 ^7)7} ji^s cnt afla:^ 

(a) S^ofl <=>> 1 ?]7l7> 7]^3f 7f^4^7l7f ^#=1 CNT* ^-g-A] ^ #7] C>^7l 
51- #7l 7l-S^ 7 l TJ-^ o}pjj= jg.^ a ^ofl CNT 3#«J-fe #31 I 

(b) #7l CNT tqo>n]Xl -fMSj-^l-g- ti>^-Al^ #7l CNT ##$H -B-7lo>u] ^-g- 
^ ^ ^1 71 Jl , #71 -fMoV^sj. 7>s^-^7l7> CNTS «>-§-a1?1 CNT# 3#*Hr #31; 



30-21 



102^0051826 #§j 2004/2/6 

(c) #71 (b)^^l# n 5l CNT -8-7] ^o] n3 j| iH^Tll 3#*H = 

(d) #7l ^S4^7l7> CNT ^-.^ ^- 7 ] 7V5.4^ 7 1<4 ^--g-71 
21- ^71, 1K-Il*1^7l, ^#71, El^7l ^ ^€ ^-§-71* 

3] 

*fll*J SLfe ^12%H1 91°]^, 7)^ ^€r, -B-el, ^el?l-, ^ PDMS5L ^ 
^€ *M<£1 3* ^8-2-5- -sRr «o v ^. 

[3^8" 4] 

SEfe ^12*J-^1 , i^^l 3}-§-7l7> 71^-8: 7^# O^^^A] 

[^*J- 5] 
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l^tt 6] 

*I|21H Sl^H, n = ^*Hr 01-0171, ^«]S.7l, ^7l, E^^7l 

<g ^€ -id«j3 3-8-71 » ^A)ofl sWi-^ HN 2 -Ri-NH 2 , 

NN 2 -R 2 -SH, HN 2 -R 3-OH SE^r HN 2 -R4-CH0<d ^-g- ^ °-3L (<^7H , R lf R 2 , R 3 ^ 

R 4 ^ ^3^5- Ci-20^ i^T^, fl^^^i^ «o V ^ ^"71 7] ojcf). 

7] 
8] 

*1)2^ «<HH ^| «fl S^^l 0>nl7l, = 7] , ^7l , E}#7l * fe^l 

^€ S<*M ^-g-7l 7> 9X^r JlHSL CNT €-§-. 

l^T 1 * 9] 

*)17%>£] CNT S^°fl 7>^^-^7lsq- ^*Rr 3-8-71 # 7>^1 v}°]Sl 51^7} 
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10] 

*119%M1 5a°H, a >°l-2- eUS^St Jl^71^, eRKel , oMi^h ^S^l — , 
[^t 1 * 11] 

^llO^Hl , al^E^ £ ^ DNA «y ^.g- s^jo S CNT- 

12] 

13] 

^19^<H1 *}°]^ E]^E|-^ DNA^l ?J-8r ^-^-S Sfe CNT-DNA^ . 

14] 

*fl8^ CNT €-§- S^ofl ^#^1 o>^l7] , ^Cfl«l = 7l, ^7), El ^71 * ^5.^0.5. ^ 
A 3€ ^1^1 ^-g-7]Sf ^SHr ^-§-711- 7>^1 *}o]SL B)^E^7> 3*«H # 

33*^-3 ^ofl S1«B al^s]<H ^8 £.3. ^ CNT-w>ol^^. 

30-24 



102^)051826 2004/2/6 
15] 

16) 

Xl 15^H] , 3^3^- ^B^ = , cftifl^ SE^ DNA^ ^-3) ^ CNT- 

[^t 1 * 17] 

Xll4%Ml 9X°]*\, ej^E^ DNA^l ^O-S. CNT-DNA^ . 

18] 

*H9U- ifl^l XI 12*8- 3J XI 14^- tfl^l X|16lh ^ *V tfrsn CNT-H> 0 l-2-^-i- °l-§-*Rr ^ 

19] 

XI 13^- Xll7%>2} CNT-DNA^* °l-8-*>^ ^.2-3. s}-^ DNA ^SJ- ^-§"^ 3 
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9°' 
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14000 - 



12000 



Binding Energy (eV) 



120 



5] 





(a) 



(b) 
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ill- :*M>< -mf ! 



■a^>: 2004/2/6 



(a) 



(b) 



<110> KAIST <120> Carbon Nanotube Film with High Surface Density and A Biochip Using the 

Same <160> 2 <170> Kopatentln 1.71 <210> 1 <211> 20 <212> DNA <213> Artificial Sequence 
<220> <223> oligonucleotide for DNA-chip <400> 1 tgtgccacct acaagctgtg 

20 <210> 2 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> oligonucleotide for 
DNA-chip <400> 2 cacagcttgt aggtggcaca 20 
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